Particulate enhanced membrane uptake of 1,2-benzanthracene observed by fluorescence spectroscopy: a possible role in co-carcinogenesis.
In recognition of the co-carcinogenic effects of particulate matter and chemical carcinogens, we investigated the effect of particulate silica on the rates of membrane uptake of 1,2-benzanthracene. The fluorescence emission spectra and the apparent quantum yields of benzanthracene and dependent upon adsorption to silica and upon the surface density of benzanthracene on the silica. The fluorescence spectral shifts which occur upon transfer of benzanthracene from the silica surface to phospholipid vesicles provided a convenient means to quantitate the membrane uptake of benzanthracene from particulates. The rate of benzanthracene uptake by dipalmitoyl-L-alpha-phosphatidylcholine vesicles was independent of the concentration of lipid, indicating that the rate-limiting step may involve its solubilization in the aqueous phase. These uptake rates were also independent of the surface density of benzanthracene on the silica, indicating that the benzathracene molecules are dispersed uniformly on the silica surface. Rates of membrane uptake of benzanthracene from the crystalline, microcrystalline, and the silica-absorbed states were compared, and are greatly enhanced by a reduction in crystal size. Silica-adsorbed benzanthracene had the most rapid rate of membrane uptake. Silica did not cause disruption of the lipid vesicles. These results indicate that particulates can enhance the cellular availability of the chemical carcinogens.